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CANADIAN OCCUPATIONAL PROJECTION SYSTEM 


- DEMAND SIDE METHODOLOGY 


INTRODUCTION 


The demand side of the Canadian Occupational 
Projection System (COPS) is directed towards providing 
projections of the future manpower needs of the 
Canadian economy. The projection of occupational 
demand in COPS builds on methodology and data sources 
developed by Employment and Immigration Canada for the 
Canadian Occupational Forecasting Program (COFOR) if ehe 
mid-70s. ‘The COFOR model is a "fixed coefficient manpower 
requirements" type of model, one of the most widely used 
tools in the empirical analysis of the demand for labour 
skills. Variants of the model have been employed by the 
U.S.” Bureau of Labour’ Statistics (1/9) and bythe OECD 


in its Mediterranean Region Project (7). 


The COFOR methodology and data sources have been 
well described in a previous Manpower and Immigration 


publication (8) "and'wilil not be repeated here. “Still; 


that original document has been used extensively in the 
preparation of this paper. The paper is divided into 
six short sections. A general overview of the metho- 
dology is followed by a description of the four main 
steps which forms the occupational requirements model 
of COPS. The last section examines potential areas of 
future work and research. A demonstration of the model 


is provided in an appendix. 


OVERVIEW 


The starting point for the projection system 
is a set of scenarios, for the economy as a whole, 
which presents possible alternate growth paths for 
major economic variables. Since one of the main 
objectives of the system is to assess the extent to 
which occupational imbalances could impede the economy 
from attaining rates of growth in output and employ- 
ment that would otherwise be possible, one of the 


scenarios used depicts a "high growth" path. 


Future levels of andustry output derived from 
these scenarios are translated into employment pro- 
jections for 69 industrial sectors of the Canadian 
Economy through analyses and projections of likely 
productivity growth in each sector. These projections 
will be reviewed in consultation with industry, labour 
and provincial governments and used as the basis for 


deriving occupational requirements. 


Occupational profiles of the industries, as 
measured in the 1971 Census and in the 1975 Occupational 
Employment Survey (Statistics Canada), are then used to 
convert projected industry employment levels into 
estimates of requirements for some 496 occupational 
groups. In addition to requirements based on industry 
employment trends, the occupational requirements model 
also estimates probable death and other withdrawals 
from the labour force for each occupational group. 
Thus,” the: model’ estimates» gross occupational require= 
ments, that is, requirements that include both net job 
creation from industrial growth and jobs becoming 
vacant as a result of death or retirement (i.e. 


replacement demand). 


includes not only measurement of economic activity in 
the past, but also the estimation of relationships and 
interrelationships amongst various economic activities 
based, for the most part, upon well-established econo- 


mic theory. 


A second attribute of large econometric is 
that they ensure, through embedded accounting frame- 
works, internal consistency across all the information 
within the model. Thus the outlook for employment in 
the trade sector is consistent with the outlook for 
consumer expenditure which, in turn, is consistent 
with an estimate of income based on the outlook for 
total employment and labour force. A third advantage, 
is that, because it provides a formal framework, users 
can reproduce their results, examine and interpret how 
these results were produced and test the impact of new 


or different information on the projections. 


SECTOR AND PROVINCIAL DETAIL 


The next step, following the development of 
macro-scenarios, consists of transforming industry 
output projections generated by the larger model into 
detailed employment projections for some 69 sectors of 


the economy at the national and provincial level. 


Employment projections are derived from the 
projections of output obtained directly from the 
macro-scenarios and from projections of productivity 
growth. The latter are obtained from a peripheral 
model developed by Employment and Immigration Canada 
for the COFOR model and updated for the present COPS 
exercise. This peripheral model, called DIEM (Disag- 
gregated Industrial Employment Model) and the 69 
industries breakdown used by COPS are described ina 
technical paper entitled "Disaggregating Industrial 


Employment" (3). 


Provincial breakdown of industrial employment 
is derived from projections of provincial shares of 


industry employment. That projection is obtained 


initially by extrapolating historical trends of 
provincial shares which are modified as a result of 
consultation with provincial governments and regional 


officers of Employment and Immigration. 


INDUSTRY - OCCUPATION COEFFICIENTS 


Industry employment projection are converted 
into estimates of requirements for 496 occupations 
through industry-occupation coefficients calculated 
from the’ results of: the 1971 Census and the 1975 
Occupational Employment Survey. These coefficients 
represent the ratio of workers in a given occupation 
to the respective total industry employment. These 
coefficients for selected occupations and industries 
are illustrated in table I. They show, for ‘example, 
that at the time of the Census, 8.0% of all employees 
in machinery manufacturing sector were in welding types 
of occupations. Total requirements for welders in the 
country as a whole is obtained by summing across all 


sectors of the economy. (See the appendix for a simple numerical 


example illustrating how the system works). This 
approach to occupational projection is known as the 
"fixed coefficients manpower requirements model". 

The approach is frequently criticized on the grounds 
that it does not take into account the extent to 
which technological change alters in the skill or 
occupational mix within an industry. Indeed, the only 
information available on employment by occupation 
within each industry relates to a single point in the 
skill and occupational mix within industries have 
occurred in recent years is not known. Thus, vorojec- 
tions of occupational demand reflect only the effects 
Of the changing industrial composition of “employment 


growth. 


However, in a recent article, R.B. Freeman 
(6) analysed changes in employment by occupations 
from 1960 to 1970 in the United States. He found 
that, though occupation-by-industry coefficients were 
responsive to market conditions, the impact of the 
changes in the coefficient on occupational demand was 


moderate compared to the variation in occupational 


demand arising from changes in industrial mix. Freeman 
concludes that the fixed coefficients approach "provides 
a good fix on changes in employment" and, at the same 
time, "offers the only general analytical tool for 
studying the effect of changes in the industrial com- 
position of an economy on demand for workers in a 

large number of disaggregated occupations". Thus, the 
fixed coefficients model appears to work well. In 
fact, an evaluation of the Bureau of Labour Statistics 
(1) projections of occupational employment, based on a 
fixed coefficients model, compared 1975 projections to 
1975 actual employment levels by occupation and found 


the discrepencies relatively small. 


Nevertheless, when it becomes fully operational, 
COPS will not be constrained to the fixed coefficient 
model. The results of the 1981 Census, which sould be 
available early in 1983, will give up-to-date informa- 
tion on the occupational mix within industry. 
Comparisons between 1971 and 1981 Census results will 
also give us some indication of the extent to which 
these coefficients have changed over time. Moreover, 
it will be possible to modify the occupation by industry 
coefficients on the basis of trend changes, judgemental 


inputs and special studies. 


To elaborate, it is expected that this additional 
information will come from several sources. Some provin- 
ces, for example, have thoroughly studied prospective 
skill requirements in key industries. The new Labour 
Market Demand Analysis unit of CEIC is also undertaking 
research in which, each year, the prospective skill 
requirements in a few key industries will be studied. 

It is proposed that this research also include consulta- 
tion with the provinces and the private sector as to the 
Hlausibiiney Ofnthe wm nities ly approximations... which agin 


turn, will result in judgemental changes where required. 


REPLACEMENT DEMAND 


The next key component of the COPS demand model 
is replacement requirements brought about by the need 
to fill positions made vacant because of death, retire- 
ment, or resignation. Employment and Immigration had 
developed, within the COFOR exercise, a model that 
calculates replacement demand based on probable deaths 
and withdrawals from the labour force for each 
occupational group. In that model, the age/sex profile 


of each occupational group, as measured by the 1971 


Census of Canada, is used along with mortality tables 
prepared by Statistics Canada and Labour Force parti- 
cipation rates for each age/sex group, to estimate 


i) 


probable attrition from each occupation. 


In the present COPS exercise, replacement 
demand is obtained directly by multiplying estimated 
occupational stocks in any given year by attrition 


rates =) calculated from the COFOR model. 


This is a simplification of the original treat- 
ment of replacement demand by COFOR, but attrition 
rates are fairly stable over time and therefore that 
this approach should not» lead to: sagnaficane loss of 
information. Moreover, it will simplify the introduc- 
tion of judgemental inputs and the results of special 
studies relating to labour attrition at the occupational 


level. 


I 


1 : : 
) For a more detailed description of the replacement 


demand model see Manpower and Immigration (8). 


2 See: ‘ 
) Attrition rates represent the proportion of workers 


in a given occupation that leave that occupation 
because of death or retirement. 


oh UES TESS 


As mentioned at the beginning of this paper, 
the present demand side model of COPS follows that 
developed previously by Employment and Immigration for 
the COFOR exercise. However, over the next few years, 
it is planned to initiate many improvements to the 


existing system. 


The industry breakdown used now consists of 
69 industries. Under this particular disaggregation, 
some industry detail is questionable (differentiation 
between paid and other works in many sectors for 
example), while some other sectors would benefit from 
a finer disaggregation (this is the case for the 
construction industry, for example). Therefore, the 
current 69 industry breakdown will be revised. An 
assessment as to a feasible disaggregation will be 
conducted taking into consideration factors such as: 

- data availability, 

- degree of concentration of occupations 

into specific industries, 
-~ differences of occupational mix 


between industrial sectors. 


As mentioned earlier, it is expected that the 
1981 Census results will be available early in 1983. 
It will then be possible to update the occupation by 
industry coefficients, to analyse how these coefficients 
have changed over time and to assess the fixed coeffi- 


cients approach. 


Another improvement to the fixed coefficients 
model will consist of the integration of the results 
of sector studies. These sector studies fill focus on 
a specified number of industries, undergoing rapid 
change. These sectors will be analysed at national and 
provincial levels, by experts in the field. The study 
will cover the COPS reference period, and provide 
projections of future output, employment and occupa- 
tional mix in the sector on the basis of existing 


development scenarios. 


These sectors studies will not only provide 
supplementary information about the changes expected 
in the occupational mix within sectors but they may 
also lead to the development of separate models for 
sectors where a more uniqualy tuned approach would 


seem feasible. 
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APPENDIX 
A SIMPLE EXAMPLE: TWO INDUSTRIES, TWO OCCUPATIONS 


This appendix shows how the demand side model of COPS 
actually works with the help of a simple numerical 
example. This example was taken from a Manpower and 


Immigration document describing the COFOR model. 


Let us imagine an economy with only two industries: 

A and B, with levels of demand (GNP) determined for 
1981” and 1990 at 100 and 150 units respectively. The 
following table shows the production by industry 
needed to meet the final demand, assuming that these 
two industries have the same share of the market in 


1990 as cin 19812 


Year GNP Production by Industry 
a 2 
2.98 a 100 40 60 


1990 150 60 90 


Our knowledge of the growth of productivity by 
industry, that is the production per employee, 
enables us to find the levels of employment required 
in each industry in order to reach the desired level 


of production. 


Production 
Per Employee Employment by Total 
Year By Industry Industry Employment 
A & i B 
1981 8 6 2 10 1s) 
1990 10 6 6 LS pals 


The 1981 Census by Statistics Canada gives a picture 
of employment by occupation and industry. Let us 
suppose that in 1981, the census shows that total 
employment in industry A is 5 persons, 3 welders and 
2 machinists, and that industry B employs 10 persons, 
2 welders and 8 machinists. This information enables 
us to establish the following distribution matrix for 


employment by occupation and industry: 


Occupation Industry 


A B 

Welder 37 Soe OO 27 NO) St 2 
Machinist 2/o = 0.8. 8/10 = 0.8 
Pova S/S ae P07 BO = en 


To obtain employment by occupation in 1990, the total 
employment by, industry ~— 6 tor*A and 15 for B= 12s 
calculated according to the distribution shown in the 


1981 Census, giving: 


Number of welders in 1990 - 
Oost ow CAs eer IX 2S (BR) se4i76.76 
Number of machinists in 1982 — 


OAs Gr A) Se 0 822X150 CB) eee Las 


In 1981, there were 5 welders and 10 machinists; 
economic growth created the need for an additional 
1.6 welders and 4.4 machinists. To these new needs 
must now be added the manpower replacement needs due 
to withdrawals and deaths in order to obtain total 


needs, that is, required manpower supplies. 
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TABLEAD 1 


STRUCTURE PROFESSIONNELLE PARTIELLE DE CERTAINES INDUSTRIES 


(Part en pourcentage de l'emploi dans l'industrie) 


Industries Professions 
Régleurs- Conducteurs Part totale de l'emploi dans 
Ingénieurs conducteurs de de machines- l'industrie que représentent 
civils Dessinateurs Secrétaires machines-outils outils Soudeurs ces professions 
Fabrication de 0.03 1.95 1.95 Bm! 7.54 8.10 25.10 
machines 
Véhicules autano- 0.00 0.41 1.30 0.43 0.63 9.04 11.81 


biles et remorques 


Construction et 0.00 1.80 0.50 1.43 0.25 23.28 27.26 
réparation de navires 


Services aux 2.53 4.56 15.95 0.10 0.07 0.06 23.27 
entreprises 


Source: Recensement de 1971 et Enquéte sur la profession des salariés de 1975 
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